START domain proteins and the intracellular trafficking of cholesterol in steroidogenic cells.
The intracellular trafficking of cholesterol in steroidogenic cells plays an important role in the regulation of hormone synthesis. Recent evidence indicates that a family of proteins related to the steroidogenic acute regulatory protein (StAR) perform critical functions in moving the sterol substrate to the mitochondrial inner membrane where the first committed step in steroid hormone synthesis occurs. StAR, the prototype of the family, is known to promote the translocation of cholesterol from the outer to the inner mitochondrial membrane. Mutations in StAR cause congenital lipoid adrenal hyperplasia, a cholesterol storage disorder in which synthesis of all gonadal and adrenocortical steroid hormones is severely impaired, and the cholesterol that is not efficiently moved into the mitochondria accumulates in cytoplasmic lipid droplets. The StAR-related lipid transfer (START) domain consists of an approximately 210 amino acid residue sequence that forms a compact alpha/beta structure, a helix-grip fold, with a hydrophobic tunnel that can accommodate a sterol molecule. START domains can bind sterol, facilitate the transfer of cholesterol from sterol-rich unilammelar liposomes to acceptor membranes, and stimulate steroidogenesis when expressed in cells co-expressing the cholesterol side-chain cleavage system or when added to isolated steroidogenic mitochondria. Sixteen human START domain proteins have been identified to date. Of these, StAR and MLN64 consist of one subfamily and newly described proteins named StarD4, StarD5, and StarD6 represent a closely related second subfamily. MLN64 is incorporated into the late endosomal compartment and is involved in the movement of cholesterol acquired from endocytosed LDL out of these vesicles. Expression of a dominant negative form of MLN64 causes accumulation of free cholesterol in lysosomes. The roles of StarD4, StarD5, and StarD6 in sterol movement remain to be determined. These genes have tissue-specific patterns of expression that may predict specialized roles.